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Abstract: Supermaps are higher-order transformations taking maps as input.  We consider quantum algorithms implementing supermaps for the
input given by unknown Hamiltonian dynamics, which can be regarded as infinitely divisible unitary operations.  We first show a quantum
algorithm that approximately but universally transforms black-box Hamiltonian dynamics into controlled Hamiltonian dynamics utilizing a
higher-order transformation called neutralization.  Then, we present another universal algorithm that efficiently simulates linear transformations of
any Hamiltonian consisting of a polynomial number of terms in system size, using only controlled-Pauli gates and time-correlated randomness.  This
algorithm for implementing Hamiltonian supermaps is an instance of quantum functional programming, where the desired function is specified as a
concatenation of higher-order quantum transformations. As examples, we demonstrate the simulation of negative time-evolution and time-reversal,
and perform a Hamiltonian learning task.
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